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[Abstract] With the acceleration of urbanization in China, urban gas, as an important component of modemn
energy system, plays a key role in optimizing energy structure , improving environmental quality, and enhancing
residents' quality of life. However, urban gas systems are always accompanied by potential safety risks due to their
physical and chemical properties and the complexity of pipeline distribution.Typical cases such as the "6.13"
major gas explosion accident in Shiyan, Hubei in 2021 demonstrate that gas safety accidents not only cause
significant loss of life and property , but also pose serious challenges to social stability and urban
resilience.According to statistical data, about 65% of urban gas accidents in China are caused by aging pipelines,
construction defects, and management omissions, highlighting the systematic improvement space of the current
safety management system.This study is based on the full lifecycle perspective of urban gas operation and
management.By deconstructing key links such as planning and design, construction, operation and maintenance
monitoring, and emergency response, and combining management innovation paths under the background of
digital transformation, a multi—dimensional collaborative gas safety guarantee system is constructed. The research
focuses on exploring the coupling mechanism of core elements such as optimizing institutional norms,
integrating intelligent monitoring technology, improving personnel quality, and innovating public participation
mechanisms, aiming to provide theoretical support and practical reference for improving the intrinsic safety level
of urban gas systems.
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